Application No.: 10/519,510 

Applicant(s) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket: 101215-175 



lO / 51 95 1 0 



1/35 



Stating the problem 



Adapting the model, 
if necessary 



Developing the model 



Obtaining and generating data 



Implementing the model 



Verifying and validating the 
model 



Performing simulation runs 



Interpretation of the simulation 
results 



Implementing the simulation 
results 



FIG. 1 



BEST AVAILABLE COPY 



ApplicaUon No. : 10/519,510 ^ / S 1 9 5 1 0 

Applicant(s) : StephanHase n 
Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 101215-175 




Customer 



Forecast 



Program plarming 



Q Production 



Q Distribution 



Dealer 



Distribution 



Dealer orders 



Capacity control 




j anoncst pro cess-dependent delivery L 

^Tlmp — -—J 



Dealer 



Shortest process-depcndent delivery \ ^ 
time 



FIG. 3 



Application No. 

AppUcant(s) 

Title 



Attorney Docket 



10/519.510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



10/5195 1 




Application No.: 10/519,510 

Applicant(s) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket: 101215-175 



4/35 




Application No. : 1 0/S 19,510 

Applicants) : StephanHase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 101215-175 



96 



5/35 



Root 

Example Consolidated con panies 



Platfonn 



Vehicle 
Type 



Chassis 
Type 




dito 



dito 



dito 



dito 



dito 



- Target Destination Germany 

Target Destination North America 
' Target Destination Western Europe 



FIG. 6 



Input 



' Sales figures 
■ Capacities 

- Customer actions 

- Process specifics 

- Vehicle classes 
' Production site 




Factory A 




Output 



- Delivery reliability. 

- Delivery time 

- Gross inventory 

- Additional evaluations 
and statistics 

Parking spaces 




















Market: Germany 




4 










^ ^ ^ i 



FIG. 7 



Application No. 

App!icant(s) 

Title 



10/519,510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 



Attorney Docket : 101215-175 



lU/519510 



6/23 



Vehicle Type X 


Vehicle Type Y 


Interval (Production 
time in hours) 


Fraction 


Interval (Production 
time in hours) 


Fraction 


0-70 


0% 


0-48 


0% 


70-74 


10% 


48-50 


10% 


74-75 


40% 


50-60 


40% 


75-1 16 


40% . 


60-91 


40% 


116-352 


10% 


91-149. 


10% 



FIG. 8 



Application No.: 10/519,510 

AppHcant(s) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket: 101215-175 



10 / 5195 



7/35 



Cycle Time Distribution 



□ Cumulative cycle time distribution 



1 

0,8 
0,6 
0,4 
0,2 
0- 




149 



o Cumulative cycle time distribution 



10% 



50% 



90% 



100% 



Cycle time in hours 



FIG. 9 



1 

0,8 
0,6 
0,4 
0,2 
0 



□ Cumulative cycle time disuibution 



Cycle Time Distribution 



□ Cumulative cycle time distribution 




10% 



50% 



90% 



352 



1 00% 



Cycle time in hours 



FIG. 10 



Application No. : 10/519.510 

Applicants) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Ocder Processing 

Processes... 
Attorney Docket : 101215-175 



A y / 5 1 



8/35 



Decrease in the stochastics of the 
production cycle time 



Cycle time distribution A 



— Cycle time distribution B 



-X- Cycle time distribution C 



.2 

I 
o 



90% 
80% 
70% 
60% 



(U 6 50% 
c+H a> 40% 
o o 30% 



20% 



:3 

10% 

Q . 

0% 



Cyde time distribu tion A 



Cycle time distribution C 



'Cydc time distribi tioa B q % 

-X- Cycle time distnbu .ion C p % 



0% 



Distribution of the planned cycle time 





7^ 



Cycle time distribution B 



10% 



10% 



10% 



Cycle time distribution A 



-60. 




40% 



70% 



80% 



40% 



15% 



10% 



10% 



5% 



FIG. 11 



Production cycle time in hours 



Cycle time distribution A 



Decrease in the stochastics of 
the production cycle time 



— — Cycle time distribution B — x — Cycle time distribution C 



90% 
80% 
70% 



o 

I 

<L» 60% 

•6 50% 
o o 



CO 

Q 



30% 
20% 
10% 
.0% 



Cycle time distribiUion C 



Distribution of the planned cycle time 



V Cycle time distribution B 



Cycle time distribution A 




Cycle time distribt tion A 



- Cycle time distribu aon B 



-X- Cycle time distribt tion C 



Production cycle time in hours 



FIG. 12 



Application No. 

i^plicant(s) 

Title 



Attorney Docket 



10/519,510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



9/23 




Application No.: 10/519,510 

Applicant(s) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 1 0 1 2 1 5- 1 75 



10/35 



10/5195 10 



Parking space requirements for 
vehicle delivery via a delivery 
point of the manufacturer(s) 
(Scenario A; Distribution of the 
production cycle time A) 


Parking space requirements for 
vehicles to be delivered via a 
delivery point of the 
manufacturer(s) and produced 
in the factory 


Configuration Step 1 : Delivery of 
300 vehicles/day 


Max. 
Average 

Min. 


6.216 

4.847 
3.880 


Configuration StQp 2: Delivery 
of 600 vehicles/day 


Max. 
Average 

iMin. 


12.121 

9.620 
7.556 


Configuration step 3 : Delivery 
of 1000 vehicles/day 


Max. 
Average 

Min. 


19.130 

15.389 
12.070 



FIG. 14 



Cycle time 
distribution 
in production 



tstributionA 
>is^butionB 
)istributionc 



Standard 
Deviation 
Vehicle 
TypeX 



60,0 h 
38/0 h 
7,3 h 



Standard 
deviation 
Vehicle 
Type Y 



22,5 h 
16,0 h 
7,5 h 



ZP8 reliability 
(total) per week 



68% 
72% 
75% 



ZP8 reliability 
(total) per wee k: 
incl. estimate 



76% 
83% 

88% 



FIG. 15 



Application No. 

Applicant(s) 

TiUe 



10/519.510 
Stcphan Hase 

Method and Simulation System 
for Simulating Order Processing 



1^ / 5 195 



Processes... 
Attorney Docket : 101215-175 

11/35 


Parking space requirements for 
vehicle delivery via a delivery 
point of the manufacturer(s) 
(Scenario B; Distribution of the 
production cycle time C) 


Parking space requirements for 
vehicles to be delivered yia a 
delivery point of the 
manufacturer(s) and produced in 
_the factory 


Configuration step 1 : Delivery 
of 300 vehicles/day 


Max. 
Average 

Min. 


1 ooO 

1.061 

789 


Configuration step 2: Delivery 
of 600 vehicles/day 


Max. 
Average 

Min. 


2.551 

2.026 
1.277 


Configuration step 3: Delivery of 
1000 vehicles/day 


Max. 
Average 

Min. 


3.940 

3.203 
1.570 


FIG. 16- 


Farkmg space requirements tor 
vehicle delivery via a delivery 
point of the manufacturer(s) 
when changing from Scenario A 
to Scenario B 


t^arkmg space requirements tor 
vehicles to be delivered via a 
delivery point of the 
manufacturer(s) and produced . 
in the factory 


Configuration step 1 : Delivery 
of 3 00 vehicles/day 


Max. 
Average 

Min. 


4.856 

3.831 
3.091 


Configuration step 2: Delivery 
of 600 vehicles/day 


Max. 
Average 
Min. 


9.570 

7.594 
3.880 


Configuration step 3: Delivery 
of 1000 vehicles/day 


Max. 
Average 

Min. 


15.190 

12.186 
10.500 



FIG. 17 



Application No. 

AppUcant(s) 

Title 



Attorney Docket 



10/519,510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



111/5195 



12/35 




O 

a 
o 

O 

Pi 



J=3 

I 

s 



o 



2> § 
o 

o 

Pi c 

• 1—1 

Pi ^. 



o o .if 
2 .1 2-^ s 




o 

is 

00 



m 

CO 

no 



< 
o 



T3 



> 

"53 
Q 



CO 

2 - 
S > 

o 
O 



CO 



O 



in 



^> 
73 

Q : 
p. « 



.2 



I 



CJ O 



o 



OS 
CO 



00 
no 



73 
Q 

^ o 
O o 



00 

6 



Application No.: 10/519,510 ^ i r\ & H 

AppIicanKs) : Stephan Hase Jl / S) 1 ^ 5 1 
Xitle : Method and Simulation System ^ ^^h^h^^ 

for S imui ating Order Processing 

Processes... 
Attorney Docket: 101215-175 



13/35 




a 

§ S.I 

— • 

> a o 

cd <u D 
o g 

285 CO 



O 

I 

O 



< 73 
o ^ 

.22 .-o ^ 



C/3 



1 ^ 

u o 
> a, 

% «, 
S « 5 

•B « i 
« 1 

'§.>;£ 

cj -S 



o 



MP 
o 



day 




per 


per 


oo 




o 




o 


o 



> 
Q 



c J3 
o 73 

D > 
O o 



1 ■ 

o 73 

3 > 
,£Po 

O O 



MP 

o 



-a 

a, 

as 
o 



o 

> 

73 
Q 

CO ^ 

G CO 
O J3 



Application No. 

Applicant(s) 

Title 



Attorney Docket 



10/519,510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



10/519510 



14/35 

Quantify 



Yearly forecast 



FIG. 20 



Time 



Quantity 



Actual demand 




\ Updated forecast 

Yearly forecast 



Time 



Current date Time interval 
p|/^ /^-i for adapting 

* IvD . Z I the forecast 



Quantity 



Capacity limit 



FIG. 22 




Application No. 

Applicant(s) 

Title 



Attorney Docket 



10/519,510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



10 



Quantity 



FIG. 23 



15/35 



Individual demand (sum) 



Week 1 



Week 2 



Week 3 



Week 4 



' 1 Month- 



Approved firm orders 
I I Type 1. 



Type 3 



Time 



Quantity^ ^ 



FIG. 24 



10 
9 
8 
7 
6 
5 
4 
3 
2 
1 



Assumptions (weekly) 



[Time 



1 Week 



Quantity n 



10 

9 
8 
7 
6 
5 
4 
3 
2 
1 



FIG. 25 



Day 1 



Assu mptio ns (daily) 



Day2 



Ctay3 
1 week 



day 4 



Day 5 
^ 



ITime 



Application No. 

AppUcant(s) 

TiUe 



Attorney Docket 



10/519,510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



1 



16/35 



m 

k' 
1 



G 
O 

'5b 



cad: 
i 



u 

■g 



<1> 



01 

E 
to 



m 



PS 

c 

I 



fN 



C 

o 



c3^ 



CO 



c 
o 



> 

O 
u 
c 

> 



< 

CO 

ZD 



I 



3 



00 



c 
2 

c 



00 

D 



VO 
r>4 



c 
o 



o 

CD 



O 
rsi 



O 



c 

CO 
CO 



c 
o 

=3 

o 

X 



rsi 
6 



a' 

5 

CO 

eau - 







'.^/' 


treal 




s 

c 


Mon 






u 

Q. 






Q. 






V > 






A' 






C 

o 






CO 






Hoi 




Bruns 


U 




u 
o. 


cu 







[aid: 



5 



vO 
6 



implication No. 

Applicant(s) 

Title 



Attorney Docket 



10/519,510 
StephanHase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



10/ 5195 



17/35 



Engines 




Transmission 




Climate Control 




1,4 155 kW 


MN7 


4-speed automatic 
transmission 




Heater with mechanical 
Control 


9AA 


1,6 \ 75 kW 


MN7 


5 -speed manual 
transmission 


GOC 


Manual climate control 


9A0 


1,6 1 75. kW 


1,9 1 


2,0 ( 85 kW 


MR4 











FIG. 27a 



Radios 




Colors 




Top 




Radio Alpha 


SAB 


Alaska Green 


V7V7 


Manual Top 


3FM 


Radio Gamma 


SAO 


Tan 




Electrical Top 


3FT 


No radio 


BAA 


Black 


AlAl. 










Campanella White 


R6R6 










Clementine 2 


T1T1 










Cybergreen metallic 


L9L9 






Light Gray Solid 2 






Red 


P2P2 










Reflecting Silver Metallic 


8E8E 










Royal Navy 


7W7W 










S peed Blue 


V8V8 






Yukon Yeflow 



FIG. 27b 



Application No. : 10/519,510 

Applicant(s) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 101215-175 



10 / 5i95 1 



18/35 



Vehicle X, US 



yehicle Description^ 



I 



Basic Vehicle Description^^ 









Equipment A 




Equipment B 


( — 

Equipment C 



Vehicle X, Europe 



I 



Equipment D 



FIG. 28 



Vehicle Sales 



-2 

1 
> 



E 

3 



7000 Vehicles 
6000 Vehicles 

5000 Vehicles 

4000 Vehicles 

3000 Vehicles 

2000 vehicles 

1000 Vehicles 













































































































n 































FIG. 29 



4" 



jS^ jS^ ^ cC' 



CeJ? ^o- ^^N- 
Simulation Time (Months) 



Application Na: 10/519,510 1^ / E> 1 

Applicants) : Stephan Hase 

Title. : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket: 101215-175 



19/35 



Vehicle Sales 


Jan 01 






0 


Feb 01 






0 


Mar 01 






0 


Aor 01 






0 


May 01 






0 


Jun 01 


10 


Vehicle(s) 




Jul 01 


335 


Vdiicle(s) 




Aua 01 


915 


Veliicle(s) 




Seo 01 


1470 : 


Vehicle(s) 




Oct 01 


1 922 


Vehicle(s) 




Nov 01 


2553 


VehicWs) 




Dec 01 


2325 


Vehicle(s) 




Jan 01 


2609 


Vehicle(s) 




Feb 01 


3487 


Vehicle(s) 




Mar 01 


5169 


VefaicIeCs) 






Aor 02 


6004 


Vehicle(s) 




May 02 


5952 


Velticle(s) 




Jun 02 


6271 


Vehicle(s) 




Jul 02 


5414 


Vehicle(s) 




Aua 02 


5084 


Vehicle(s) 




Seo 02 


4915 


Vehicle(s) 




bet 02 


4093 


Vehicle(s) 




Nov 02 


3328 


yehicle(s) 




■ Dec 02 


3459 


Vehicle(s) 





FIG. 30 



' Application No. : 10/519,510 1^/ 
Applicant(s) : Slephan Hase 
Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 101215-175 



20/35 




Application No. 

Applicanl(s) 

Title 



Attorney Docket 



10/519.510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



21/35 





USA 


Europe. 


Jan 01 


0,00% 


0.00% 


Feb 01 


0.00% 


0.00% 


Mar 01 


0,00% 


0,00% 


Apr 01 


0,00% 


0,00% 


May 01 


0.00% 


0.00% 




Jun 01 


1 00.00% 


0,00% 


Jul 01 


100,00% 


0,00% 


Aua 01 


1 00,00% 


0.00% 


Sep 01 


100.00% 


0,00% 


Oct 01 


61,55% 


38.45% 


Nov 01 


45,36% 


54,64% 


Dec 0 1 


38,24% 


61,76% 


Jan 02 


52,01% 


47,99% 


Feb 02 


61.28% 


38,72% 


Mar 02 


62,55% 


37,45% 


Apr 02 


62.69% 


37,31% 


May 02 


64.38% 


35,62% 


Jun 02 


67,79% 


32,21% 


Jul 02 


63,87% 


36,13% 


Aua 02 


77,34% 


22,66% 


Seo 02 


70,56% 


29,44% 


Oct 02 


71,27% 


28,73% 


Nov 02 


71,24% 


28,76% 


Dec 02 


75.51% 


24.49% 



FIG. 31b 



Application No.: 10/519,510 

Applicant(s) : Stephan Hase 

^^^^^ • Method and Simulation System 

for Simulating Order Processing 

Processes.., 
Attorney Docket : 1 0 1 2 1 5- 1 75 



22/35 




C<3 

cs 
o 



B 

a 

o 

s 



[%] sajBS apiqaA siBuonJodojj 

CM 

m 



A(0)/51951O 

10/519,510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 

23/35 





USA 


Europe 


Rest of the World 


Jan 01 


0,00% 


0,00% 


0 00% 


Feb 01 


0,00% 


0,00% 


0,00% 


Mar 01 


0.00% 


0,00% 


0 00% 


Apr 01 


0.00% 


0,00% 


0 00% 


May 01 


0.00% 


0,00% 


0 00% 


Jun 01 


0.00% 


0,00% 


100 00% 


Jul 01 


74,63% 


22,39% 


2,99% 


Aua 01 


81 ,97% 


16 39% 


1 64% 


Sep 01 


85 03% 


13,61% 


1 36% 


Oct 01 


84.53% 


1 2 68% 


2,79% 


Nov 01 


86.36% 


10,79% 


2,85% 


Dec 01 


84.36% 


1 1 .25% 


4.39% 


Jan 02 


92,11% 


5.53% 


2.36% 


Feb 02 


93.59% 


5.38% 


1 .03% 


Mar 02 


92,79% 


5.41% 


1 .79% 


A pr 02 


92.99% 


5.31% 


1.70% 


May 02 


91.34% 


5.22% 


3,44% 


Jun 02 


87.04% 


5,29% 


7.67% 


Jul 02 


86.76% 


5.06% 


8,18% 


Aua 02 


89.01% 


5.09% 


5.90% 


Sep 02 


86.51% 


4.33% 


9.17% 


Oct. 02 


85,70% 


4,80% 


9,50% 


Nov 02 


84.35% 


5.48% 


10,16% 


Dec 02 


86.14% 


4.40% 


9.46% 



FIG. 32b 



Holidays 


01 Ja 0,2001 KW 1 


05.May..2001 KW 18 


20.Jul.2001 KW 29 


24. 


Dec 


.2001 


KW 52 


25. Mar.,2001 KW 13 


10. May.2001 KW 19 


15,Sep,2001 KW 37 


25. 


Dec 


.2001 


KW 52 


26. Nfar.2001 KW 13 


11. May.2G01 KW 19 


16.Sep.2001 KW 37 


26. 


Dec 


.2001 


KW 52 


27. Mar .2001 KW 13 


15.Jul.2001:cKW 29 


28.Sep.2001 KW 39 


27. 


Dec 


.2001 


KW 52 


28. Mar. 2001 KW 13 


05.Jul.2001 KW 29 


01.Nov.2001 KW 44 


28. 


bec.2001 


KW 52 


29. Mar .2001 KW 13 


05,JuL2001 KW 29 


02.Nov.2Q01 KW 44 


29. 


Dec 


.2001 


KW 52 


30. Mar,2001 KW 13 


05.JuL2001 KW 29 


12. Dec . 2001 KW 50 


30. 


Dec 


.2001 


KW 52 


01..May..2001 KW 18 


05.Jul.2001 KW 29 


23.. Dcc.2001 KW 51 


31. 


Dec 


.2001 


KW 53 



Application No. 

Applicant(s) 

Title 



Attorney Docket : 



FIG. 33 



Application No. : 10/519,510 

Applicant(s) : StephanHase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 101215-175 



10/51951 



24/35 



60,00% 
50,00% 
40,00% 



3 30,00% 

I 20,00% 



10,00% 
0,00% 



FIG. 34 



'"IT' 

CM 
00 



m 
in 
vo 
m 



i 

in 



m 
o 
m 



I 

no 



CO 

m 

ON 

o 



Range of Values 



00 



o m o 

OO vo 00 

vo ^ rg o 

^ vo 00 o 

^ rsi 



120 



Average Delivery Time 



Minimum 



Average 



Maximum 




\^ 'xV \^ V V V V V V V V V V V 

Simulation time (calendar weeks) 



FIG. 35 



Application No.: 10/519,510 

Applicant(s) : Stcphan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes.,. 
Attorney Docket: 101215-175 



25/35 



s 

p. 

MB 

Q 



Delivery Time/Order Cycle Time 



20. 
10 

0. 



• Delivery Time 


-. — Order Cycle Time 
























* » ' ' ' ' ' ' ' ' ' ' ' ' » 1 r M 1 > I M rTf7"t 1 1 1 1 1 I I 1 » 1 1 t t 1 1 1 [ 1 1 1 i 1 1 1 1 1 1 1 t r'»~r"i i i i i j-ri i » i 1 1- 



n>^ -TCP q>> 

^rg^rpr^^^^^r^ ^ ^ <i» ^ o,^ ^ ^ <^ 

Simulation Time (calendar weeks) 



FIG. 36 



CO 

a 
i 

^. 
2 



80 
70 
60 
50 
40 
30 
20 
10 
0 



#18 



#19 



MN7 



MR4 



MW6 



MN7 



MW6 

-7^ 



MR4 



:W c<l' o> 



#19 



'#18 



- Si" - SS^ - SS* ^jiP ^J?' ^5:?> _ >^ „ >^ . . ,0^ 



^' ^' ^' ^' ^' ^' _o^%§?>' -5?>' _o^' _c^' 

Simulation Time 



FIG. 37 



Application No. : 10/519.510 

Applicants) : StephanHase 

jitlc : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 101215-175 



26/35 



Planning Reliability 



Backlog f I 



Backlog > 1 W H Accurate fi)r day/week 



1 wji > 1 w 

forward Oioer shifted forward 




100% 

80% 

60% 

40% 

20% 
0% 
-20% 

Simulation Time 



* ' .' ' ' t M I > I t 1 t I 1 > i I I t w I I I I I I [ I I I I { 1 I 1 1 1 n I M M I I M I I I 1 I M [ r I I I I I n I 1 1 I I t ] 



FIG. 38 



Weekly Planning Reliability 



m 



Backlog 1 W I 



Backlog > 1 W S Accurate for day/week 



□ 1 wH > 1 w 

Order shifted forward Order shifted forward 



1Q0% 

80% 
60% 
^ 40% 
I 20% 
0% 
-20% 
-40% 
-60% 



















/Mr" 
















1 M 1 1 M I 1 1 1 M 1 1 1 1 11 1 1 1 1 i~ri 


1 J 1 1 1 1 M 1 1 I ? M 1 I 1 1 I I ! i rrr; I t j i 


1 1 11 1 I 1 1 


T"rr MM ITTF 



Simulation Time 



FIG. 39 



Application No, : 10/519.510 

Applicant(s) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 101215-175 



27/35 



ZP8 Reliability 



Backlog 1WH Bae^oS >1WB Accum^ fi,rd.y/wedc □ 



shifted fonvard 



> 1 w 





100% 




80% 




60% 




40% 




20% 




0% 




-20% 




-40% 




-60% 




-80% 




-100% 



1 I I 1 I I I I 1 I I n M M I 1 M M I r 



I I I I I I 1 i 1 r n ) ( I i t I I I I M I I n i M M I I I I i I I I I I I 1 I I [ I~I 



Simulation Tiiiie 



FIG. 40 



Delivery Reliability 



Backlog 1 W H; Backlog > 1 W H Accurate for day/week Fl 

OnKr. 



shifted forward 



1 w 



vH 

Order 



> 1 W 
shifted forward 





100% 




80% ■ 




60% ■ 




40% ■ 




20% - 






1 


0%- 




-20% - 




-40% - 




-60% ■ 




-80% - 





t I > 'I I I I 1 1 t 1 I I 1 1 I I I 1 I t' i M 1 r IT 1 f I I r n riTT'TrxnTi i i 1 1 i i i i ii i n i i n i t n i t i ii f i 

Simulation Time 



FIG. 41 



Application No.: 10/519.510 

Appiicant(s) : StephanHase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes. . . 
Attorney Docket: 101215-175 



l<y)/i ^. ^ 



10000 
9000 
8000 
7000 
6000 



5000 



B 

e 4000 



o 

> 

a 



3000 
2000 
1000 



28/35 



Gross Inventory 

■ Unchangeable Order Volume 



Changeable Order Volume 
Production Inventory 



N,^^^^ ^'e.^ s;2>^ v;2f 




Simulation Time 



FIG. 42 



• De livery Time- 



Order Cycle Time 



T3 



Q... 



CO 

C3 



8Q 
70 
60 
50 
40 
30 
20 
10 































1 1 1 1 1 1 1 M 1 1 1 i 1 1 1 1 1 M 1 t t 1 1 1 > M 1 M 1 > 1 1 1 1 1 1 1 1 1 M M M > 1 1 



«^ b> ^;^ <f> ^ «^ ^ <^ 'i>T^ o,'" 4 ^ ^ 

Simulation Time (Calendar weeks) 



FIG. 43 



Application No. : 10/519.510 

AppUcant(s) : StephanHase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 1 01 21 5-1 75 



i« / 5195 



29/35 



70- 




^ an 






Oays 












e 40- 






very 

D C 






Q 10- 






0- 








20 
02- 
07 


20 
02- 
08 


20 
02- 
09 


20 
02- 
10 


20 
02- 
11 


20 
02- 
12 


20 
03- 
01 


20 
03- 
02 


20 
03- 
03 


20 
03- 
04 


20 
03- 
05 


20 
03- 
06 


20 
03- 
07 


20 
OS- 
OS 


20 
03- 
09 


20 

Os- 
lo 


20 
03- 
11 


20 
03- 
12 


20 
04- 
01 


— #18 


42 


42 


41 


42 


42 


40 


42 


41 


48 


45 


42 


41 


42 


42 


41 


41 


41 


42 


41 


#19 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


65 


73 


72 


68 


64 


63 


61 


61 


MN7 


0 


0 


0 


61 


61 


62 


66 


61 


70 


67 


64 


63 


65 


65 


63 


62 


62 


61 


61 


MR4 


41 


41 


41 


48 


51 


51 


55 


50 


57 


54 


51 


49 


49 


48 


48 


47 


47 


47 


44 


MW6 


0 


0 


0 


0 


0 


61 


65 


60 


71 


67 


64 


62 


65 


64 


64 


62 


62 


60 


58 



Simulation Time 



FIG. 44 



Backlog 



Backlog > 1 W 



Accurate for day/week 



□ 1 W B > 1 

Order shifted forward Order shifted fonvar( 





100% 




80% 




60% 




40% 




20% 






0% 


.2 
« 


-20% 








-40% 




-60% 




-80% 




100% 















































1 / Strike 















Simulation Timie 



FIG. 45 



Application No. : 10/519,510 

Applicant(s) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 101215-175 



1® /§195 



30/35 



Backlog 1 W m Backlog > 1 W B Accurate for dayAvcek D 1 W » > 1 W 
„ Order shifted fonvard Order shifted forward 



100% 
80% 
60% 
40% 
20% 

I -20% 
S -40% 
-60% 
-80% 
-100% 

























1 1 1 1 1 k 






1 


1 1 1 11 i 1 M U M M 1 1 > 1 M I 1 M 1 1 1 M 1 1 1 1 I Ti r iXri" 






A / 








\ J ... 





nV oy oV nV nV oV oV nv oV nV nv oV ov nV nV oV ov> .nv> 



Simulation Time 



FIG. 46 



m Backlog 1 W ■ Backlog > 1 W H . Accurate for day/week 



Or8r shifted forward ^der shifted forvv^ 



100% 
80% 
60% 
40% 
20% 
0% 
I -20% 
i -40% 
-60% 
-80% 
-100% 



















• \ 










^\rn'n^ M 1 1 1 1 1 1 1 1 1 1 n-n-n i i m m i i n 










1 1 i IN ( 1 f 1 I 1 1 1 1 1 r 1 1 i i I 1 1 f 1 1 I i i 1 nnn 






















1 







Simulation Time 



FIG. 47 



Application No.: 10/519,510 

Applicant(s) : Stephan Hase 

^'^'^ • Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket: 101215-175 



10 / §1®SI 



31/35 



Backlog 1 W ft Backlog > i W W • Accurate for day/week XI l W , » >^W 
Order shifted forward Order shifted forward 



100% 
80% 
60% 
40% 

20% 
I 0% 
I -20% 
-40% 
-60% 
-80% 
-100% 




' » ' < ' ' M 1 I I 1 I I n M 1 I I I r 1 I I I I M I U I I I M M I U I ' 1 » t I M 11 I I I I M I I I n M I I U I 1 M 







Simulation Time 



FIG. 48 



5000 
4500- 
M 4000 
3500 

> 

^ 3000- 
J 2500- 

;^ 1500 

o 

a ioooi 

5 500-1 



Gross Inventory 
Unchangeable Order Volume 



Changeable Order Volume 
Production Inventory 



igeable Order Volume 



Gross Inventory 




n I I 1 I \ I I I I I I I I I I 1 1 1 1 [ 1 — 

.q'V .<$V .^.^\<^ .^-V 

Simulation Time 



FIG. 49 



Application No. 

Applicant(s) 

Title 



Attorney Docket 



10/519,510 
Stephan Hase 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



32/35 



'Del i very Time^ 



Order Cycle Time 




'^'b^'^'^ ^ 



V V V V tf 
Simulation Time (Calendar weeks) 



^ ^ xiP 



FIG. 50 



80 - 




70 - 










60 1 


MR4\/ 












a 50- 








P 30- 


/ ^#18 i 

1 I 




^ 20; 


MN7— ' ; 


^ — -MW6 i 


^#19 


=5 10 - 


t 1 
/ / 

' / 






° 0- 


. • ; / 
/ / 








20 
02- 
07 


20 
02- 
08 


20 
02- 
09 


20 
02- 
10 


20 

02- 

n 


20 
02- 
12 


20 
03- 
01 


20 
03- 
02 


20 
OS- 
OB 


20 
03- 
04 


20 
OS- 
OS 


20 
03- 
06 


20 
03- 
07 


20 
OS- 
OS 


20 
03- 
09 


20 

Os- 
lo 


20 
03- 
11 


20 
03- 
12 


20 
04- 
01 


#18 


43 


42 


42 


43 


41 


42 


43 


42 


48 


47 


47 


46 


48 


48 


48 


49 


50 


50 


48 


#19 


0 


0 


0 


0 


0 


0 


0 . 


0 


0 


0 


0 


70 


76 


76 


74 


71 


73 


73 


71 


MN7 


0 


0 


0 


61 


61 


63 


66 


61 


70 


67 


70 


71 


71 


71 


72 


68 


72 


72 


70 


MR4 


40 


41 


41 


47 


51 


52 


54 


50 


57 


56 


57 


55 


56 


55 


55 


55 


56 


56 


52 


MW6 


0 


0 


0 


0 


0 


61 


65 


61 


71 


68 


70 


69' 


71 


71 


70 


69 


72 


71 


72 



Simulation Time 



FIG. 51 



Application No. : 10/519,510 

Applicant(s) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 101215-175 



1^/ S>k^^ ]i ^ 



33/35 



■ Backlog 1 W t Backlog > 1 W S ' Accuraie for <l.yAvMk n 1 W 0 •> 1 W 
■ — — ; nryfshiftfrifnrwifil "Tirj^ Aina BinJa 

100% 




Simulation Time 



FIG. 52 



■ - Backlog 1 W K Backtog > 1 W S 



1 00% 

80% 

60% 

40% 

^ 20% 
a 0% 

I -20% 
-40% 
-60% 
-80% 
-100% 



































\ ^ A-\ r\ ^ <x / S 








\r 





Simulation Time 



FIG. 53 



Application No.: 10/519,510 

Applicant(s) : Stephan Hase 

Title : Method and Simulation System 

for Simulating Order Processing 

Processes... 
Attorney Docket : 1 0 1 2 1 5- 175 



10/5195 



34/35 



100% 

80% 

60% 

40% 

20% 
iS 0% 

I -20% 
-40% 
-60% 
-80% 

-100% 





\ 








1 — ^ 























































Simulation Time 



FIG. 54 



MB Backlog 1 W t . Backlog > 1 W M. Accurate fbr day/week 



OrJar rhifti 



100% 
80% 
60% 

40% 

20% 
if 0% 

1 -20% 
-40% 
/-60% 
-80% 
-1 00% 

















/- 
















^ V ■- - 









































^ 'Sy ^.^^ 



Simulation Time 



FIG. 55 



Application No. 

Applicant(s) 

Title 



Attorney Docket 



10/519,510 
Stephan Base 

Method and Simulation System 
for Simulating Order Processing 
Processes... 
101215-175 



10/519510 



35/35 



CO 

o 

> 



I 



Gross Inventory 
Unchangeable Order Volume 



Changeable Order Volume 
Production Inventory 




^ci^ ^^^^ 



"I I I I i ! I 1 i I I I 1 i 1 [ r 

^q-V ^^^-V ^q'V .5^^ ,^J> ^^^^ ^^^^ ^jj, ^5^?, ^^^^ 
v>> of*. <^<? . / 



•cy' .c?> ^<y> 



FIG. 56 



Simulation Time 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appUcant, 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



111 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




